Summary. Albino 
Exposure of females caused an accumulation of two-, three-and fourcell embryos ( <0·01) following development in vivo or in vitro. Com¬ plete developmental arrest at the two-cell stage accounted for the major portion of embryonic mortality. In some partially affected two-cell embryos, one blastomere was able to undergo a limited number of divi¬ sions, asynchronous cleavage, to form three-or five-cell trophoblastic vesicles, or false blastocysts. Following exposure of males, developmental retardation and/or arrest at the morula stage accounted for a major portion of the embryonic death that had occurred by Day 10 of gesta¬ tion. Significant male female treatment interactions in the data on number of morulae, blastocysts and viable fetuses indicated that embryonic mortality due to male and female stress may be operating through similar mechanisms.
INTRODUCTION
The phenomenon of embryonic mortality can result from a wide variety of natural causes, but it is difficult to study because of its low incidence in most populations. Exposure of parent animals to high ambient temperatures is known to induce embryonic death in domestic animals under field conditions. In mice, high environmental temperatures cause a marked increase in pre¬ implantation embryonic death (Pennycuik, 1967; Elliott, 1968) . Following exposure of females, this occurs primarily as a result of retardation and/or arrest in embryonic development during early cleavage divisions (Bellvé, 1972) . By contrast, similar treatment of the male, mediating the effect through 394 A. R. Bellvé the spermatozoa, induces embryonic death at some later stage in development (Burfening, Elliott, Eisen & Ulberg, 1970; Bellvé, 1972 Rectal temperatures were recorded on all animals before and after the treat¬ ment period using procedures outlined previously (Bellvé, 1972 fig. 1 ). Embryos were recovered from individual females by flushing excised oviducts with culture medium (BMOC-2; Brinster, 1969) containing 0 05 % eosin y (w/v) and then classified by the developmental stages: one-cell, two-cell, three-cell, four-cell (four to six blastomeres), eight-cell (seven to twelve blastomeres), morula (thirteen or more blastomeres but no blastocoelic cavity) and blastocyst (blastocoelic cavity present).
The number of embryos in each cell stage with one or more blastomeres that had incorporated eosin y were recorded. Eosin y (Gurr Ltd) is a vital dye that is selectively incorporated by non-viable cells (Holmberg, 1961 (Bellvé, 1972) . 
Statistical procedure
The data were analysed by a modified general least squares procedure (Harvey, 1960) . Data on male and female rectal temperatures were ana¬ lysed to determine the influence of groups, male and female treatment, and interactions. The six groups of mice were defined as: (1) (Duncan, 1955) .
RESULTS

Rectal temperature
The mean rectal temperatures of both males and females were increased ( <0 1) by approximately 2°C after exposure to the elevated environmental temperature. Analyses of variance on male and female rectal temperature indicated that both male and female treatment effects were significant (P<0-01).
In both instances, differences between groups were not evident.
Embryonic development in vivo
The mean number of embryos within cell stages for each period and treat¬ ment combination are given in Table 1 and Text-figs 2 and 3. The analyses (Bellvé, 1970) (Text-fig. 3 ).
The combination of stressed males and females resulted in significant male female treatment interactions at the morula ( <0·01) and blastocyst ( <0·05) stages, indicating that the two treatments were not operating independently.
Embryonic development in vitro
Exposure of females caused a marked increase (P<0-01) in the number of two-and three-cell embryos at the 64-hr period after HCG (Bellvé, 1970) . This increase (P<0-01) was apparent in both the female stress and combined stress groups ( actions, for both morulae and blastocysts at 120 hr, were due to the two treatment effects being less than additive in the combined stress group.
A contrast of embryonic development in vivo and in vitro Culture in vitro markedly retarded embryonic development. Over all treat¬ ment combinations, the number of blastocysts at 96 and 120 hr was less (P< 0-01) following development in vitro than with development in vivo (Text-fig. 3 ). This retardation during embryonic development in vitro is also indicated by the number of four-and eight-cell embryos at 64 and 72 hr, and morulae at 88 and 96 hr after HCG.
There were significant culture female treatment interactions in the number of two-cell (P<0-01), three-cell ( <0·05), four-cell ( <0·05) and eight-cell ( <0·05) stages at 64 hr after HCG. In each instance, the interactions were present because the effect of female treatment on developmental retardation was less marked in vitro than in vivo. (Table 3) show that 45-2, 51-9 and 21·7% of embryos survived to induce (Whitten & Dagg, 1961) and +/t12 hétérozygotes (Smith, 1956) . Furthermore, the rate of development during culture in vitro was similar to that reported by Skalko & Morse (1969) for ICR mouse embryos. The rate of development to the blastocyst stage repor¬ ted by Bowman & McLaren (1970) Complete developmental arrest at the two-cell stage was the principal cause of embryonic mortality following exposure of females. This is in agreement with previous studies in vivo (Elliott, 1968; Bellvé, 1972) and during culture in vitro (Elliott, Burfening & Ulberg, 1968 
